:>earching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(ll)Publication number : 10-227208 
(43)Date of publication of application : 25.08.1998 



(51)Int.CI. 




F01N 1/02 
F01N 1/04 




(21)Application number 


09-030480 


(71)Applicant 


NISSAN MOTOR CO LTD 


(22)Date of filing : 


14.02.1997 


(72)Inventor : 


SASAKI SATORU 


1 ^....^ - ■■,■......,■„»..,. 






MAEDA KAZUSHIGE 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To sufficiently reduce 
exhaust noises without increasing exhaust pressure toss, 
by arranging a valve opened in association with such a 
state that the pressure difference of a first or second 
capacity chamber becomes large, in a second pass tube 
arranged in an enlarged chamber and the first and 
second capacity chambers which are communicated with 
each other through a pass tube. 
SOLUTION: When a valve 14 opened and closed by 
exhaust pressure is closed, exhaust gas led to flow into 
an enlarged chamber 2 is exhausted from a tail tube 1 0, 
and the enlarged chamber 2 is operated as an enlarged 
element to damp exhaust noises. At this time, a second 
capacity chamber 4 is communicated with the enlarged 
chamber 2 through a third pass tube 1 3 so as to form a 
first stage resonator, and a first capacity chamber 3 is 
communicated with the second capacity chamber 4 
through a second pass tube 1 2 so as to form a second 
stage resonator. Hereby, noise eliminating 

characteristics can be improved, and exhaust booming noises in an interior can be reduced. 
While, the valve 14 is opened in an engine high speed area, exhaust gas is branched to two 
systems in a muffler 1 , thereby increase of exhaust pressure loss can be suppressed and engine 
output can be improved. 
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precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An exhaust silencer for cars characterized by comprising the following. 
An inlet tube which introduces engine exhaust gas. 
A tail tube which discharges exhaust gas outside. 

An extension chamber which both an inlet tube and a tail tube open for free passage. 
An extension chamber, the first volume chamber that is open for free passage via the first pass 
tube, and an extension chamber and the second volume chamber that is open for free passage 
via the third pass tube, The second pass tube that opens the first volume chamber and the 
second volume chamber for free passage, and a valve which opens the first pass tube or the 
third pass tube in connection with a pressure differential of the first volume chamber to an 
extension chamber or the second volume chamber becoming large. 

[Claim 2] Form said first pass tube in one with an inlet tube, and two or more stomata which 
carry out an opening to an inlet tube at an extension chamber are formed. So that a pressure of 
the first pass tube may rise from the first volume chamber, when It has a valve which opens the 
first pass tube for a numerical aperture of each stoma, The exhaust silencer for cars according 
to claim 1 setting up, respectively so that a pressure of the third pass tube may rise from the 
first volume chamber, when it has a valve which opens the third pass tube. 
[Claim 3]Form said first pass tube by inlet tube and a different body, and the first pass tube is 
arranged on an inlet tube and the same axle, Form a gap between the first pass tube and an inlet 
tube, and it has a valve which opens the third pass tube in connection with a pressure 
differential of the second volume chamber to an extension chamber becoming large, The exhaust 
silencer for cars according to claim 1 setting up a numerical aperture of a gap so that a pressure 
of the third pass tube may rise from the first volume chamber. 

[Claim 4] Form said first pass tube in one with an inlet tube, and two or more stomata which 
carry out an opening to an inlet tube at the first volume chamber are formed. The exhaust 
silencer for cars according to claim 1 having had a valve which opens the third pass tube in 
connection with a pressure differential of the second volume chamber to an extension chamber 
becoming large, and setting up a numerical aperture of each stoma so that a pressure of the 
third pass tube may rise from an extension chamber. 

[Claim 5]The exhaust silencer for cars according to claim 1 having branched and forming said 
first pass tube from an inlet tube. 

[Claim 6]An exhaust silencer for cars of any one statement of five from claim 1 having arranged 

said second volume chamber between an extension chamber and the first volume chamber, 

having penetrated the second volume chamber and providing the first pass tube. 

[Claim 7]An exhaust silencer for cars of any one statement of five from claim 1 having arranged 

said extension chamber between the second volume chamber and the first volume chamber, 

having penetrated an extension chamber and providing the second pass tube. 

[Claim 8]An exhaust silencer for cars of any one statement of six from claim 1 having arranged 

said second volume chamber between an extension chamber and the first volume chamber, and 

having arranged the second pass tube and the third pass tube on the same axle of a tail tube. 
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[Claim. 9]An exhaust silencer for cars of any one statement of six from claim 1 which is provided 
with the following and characterized by making the first pass tube or the third pass tube open for 
free passage inside a valve seat. 

A tubular valve seat which is equipped with an end plate with which said volume chamber is 
divided and in which said valve projects from an end plate. 
A valve element which sits down to a valve seat 

A return spring which energizes a valve element to a valve closing direction. 

[Claim 10]The exhaust silencer for cars according to claim 9 having had a bracket which 
supports an axis which supports said valve element rotatable. and an axis, and forming a bracket 
in a valve seat in one. 

[Claim 1 1]An exhaust silencer for cars of any one statement of six from claim 1 which is 
provided with the following and characterized by making the first pass tube or the third pass 
tube open for free passage inside a valve seat. 

A valve seat which is provided with an end plate with which said volume chamber is divided, and 
is formed in [ said valve / as an end plate ] one. 
A valve element which sits down to a valve seat. 

A return spring which energizes a valve element to a valve closing direction. 

[Claim 1 2]The exhaust silencer for cars according to claim 1 1 forming said first pass tube or the 
third pass tube in one with a valve element 



[Translation done.] 
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DETAILED DESCFHRTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the exhaust silencer for cars for aiming at 
reduction of the noise emitted from the exhaust system of the engine with which a car etc. are 
equipped. 
[0002] 

[Description of the Prior Art]Without migrating to a high rotation area from an engine low 
rotation region, and increasing exhaust gas pressure loss as a conventional exhaust silencer for 
cars, the valve following exhaust gas pressure is provided so that an exhaust noise may be 
reduced, and there are some which changed the channel of exhaust gas. 
[0003]As advanced technology of this kind of exhaust silencer for cars, there are what was 
indicated as a WO 95/No. 13460 gazette, and a thing as shown in drawing 24 . 
[0004]Explanation of this will divide into the first extension chamber 202, the second extension 
chamber 203. and the volume chamber 204 the inside of the muffler 201 which carried out tubed 
with each end plates 205 and 206, respectively. 

[0005]The end carries out the opening of the inlet tube 207 provided as an exhaust air 
introducing pipeline which leads the exhaust gas from the engine which is not illustrated to the 
muffler 201 to the first extension chamber 202. and it leads the exhaust gas from an engine to 
the first extension chamber 202. 

[0006]The end carries out the opening of the tail tube 210 provided as an exhaust pipe way 
which leads the exhaust gas from the muffler 201 outside to the second extension chamber 203. 
and it draws the exhaust gas of the second extension chamber 203 outside. 
[0007]As a resonance element, the volume chamber 204 is open for free passage to the first 
extension chamber 202 via the two neck pipes 214, and decreases the exhaust sound of 
predetermined frequency. 

[0008]It has the pass tube 213 which opens the first extension chamber 202 and the second 
extension chamber 203 for free passage. 

[0009]It has the pass tube 215 which opens the volume chamber 204 and the second extension 
chamber 203 for free passage, and has the valve 216 which opens and closes the pass tube 215 
by exhaust gas pressure. 

[0010]The whole quantity of the exhaust gas which flowed into the low rotation region of the 
engine which the valve 216 closes at the first extension chamber 202 is discharged through the 
tail tube 210 through the second extension chamber 203 from the pass tube 21 3. At this time, 
the volume chamber 204 is open for free passage to the first extension chamber 202 via the 
neck pipe 214. and works as a resonance element which decreases the exhaust sound of 
predetermined frequency. 

[001 1]If the valve 216 opens to an engine high rotation area, a part of exhaust gas which flowed 
into the first extension chamber 202 will flow into the volume chamber 204 through the first neck 
pipe. It flows into the second extension chamber 203 through the pass tube 215 from the volume 
chamber 204, and is discharged through the tail tube 210 outside from the second extension 
chamber 203. The remainder of the exhaust gas which flowed into the first extension chamber 
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202 flows into the second extension chamber 203 through the pass tube 213, and is discharged 

through the tail tube 210 outside from the second extension chamber 203. 

[0012] 

[Problem(s) to be Solved by the Invention]However. if it is in a device such conventionally, it is 
difficult for the capacity of each extension chamber 202.203 to become small, respectively, and 
to fully reduce the exhaust sound of low frequency because of the structure which forms the 
two extension chambers 202 and 203 in the capacity of the limited muffler 201 . 
[0013]In order to reduce the exhaust sound of low frequency, bywayHzing the pass tube 213 is 
also considered, but If the exhaust gas volume which passes the muffler 201 at the time of a 
high rotational increases, the flow noise of the exhaust gas which passes the pass tube 213 of a 
byway will become large, and the exhaust sound emitted outside from the tail tube 210 as a 
result will become large. 

[0014]The sound course 1 from which a sound course serves as the inlet tube 207 -> first 
extension chamber 202 ~> pass tube 213 -> second extension chamber 203 -> tail tube 210 
when the valve 216 opens, the inlet tube 207 -> first extension chamber 202 — there is the 
sound course 2 used as the --> each neck pipe 214 -> volume chamber 204 -> pass tube 215 -> 
second extension chamber 203 -> tail tube 210. 

[0015]The resonance system of the sound course 2 will act as a resonator of an abbreviated 
single-degree-of-freedom system to the sound course 1, and a pressure peak generates it by 
the antiresonance. A pressure peak occurs also for the sound course 2 on the same frequency 
as the antiresonance. Since the phase by the side of the sound course 1 will shift abbreviated 
180 degrees bordering on resonant frequency if the phase relation of the sound course 1 and the 
sound course 2 is seen, the pressure wave of the sound course 1 and the sound course 2 is an 
abbreviated opposite phase. If each sound pressure level is compared, the sound pressure level 
generated in the sound course 2 after antiresonance will become small rapidly. Therefore, in the 
merging section in which the pressure wave of each sound course 1 and 2 is compounded, 
although a phase is an opposite phase, since difference of sound pressure level is large, the 
sound pressure level of a synthetic pressure wave will not become small, but the exhaust sound 
emitted outside from the tail tube 210 as a result will become large. 

[0016]This invention is made in view of the above-mentioned problem, and it aims at fully 
reducing an exhaust noise in the exhaust silencer for cars, without increasing exhaust gas 
pressure loss. 
[0017] 

[Means for Solving the Prob!em]An inlet tube in which the exhaust silencer for cars according to 
claim 1 introduces engine exhaust gas. An extension chamber which both a tail tube which 
discharges exhaust gas outside, and an inlet tube and a tail tube open for free passage. An 
extension chamber, the first volume chamber that is open for free passage via the first pass 
tube, and an extension chamber and the second volume chamber that is open for free passage 
via the third pass tube. It shall have the second pass tube that opens the first volume chamber 
and the second volume chamber for free passage, and a valve which opens the first pass tube or 
the third pass tube in connection with a pressure differential of the first volume chamber to an 
extension chamber or the second volume chamber becoming large. 

[001 8]In the invention according to claim 1 the exhaust silencer for cars according to claim 2. 
Form said first pass tube in one with an inlet tube, and two or more stomata which carry out an 
opening to an inlet tube at an extension chamber are formed. It shall set up, respectively so that 
a pressure of the third pass tube may rise from the first volume chamber, when it has a valve 
which opens the third pass tube when it has a valve which opens the first pass tube for a 
numerical aperture of each stoma so that a pressure of the first pass tube may rise from the 
first volume chamber and. 

[0019]In the invention according to claim 1 the exhaust silencer for cars according to claim 3, 
Form said first pass tube by inlet tube and a different body, and the first pass tube is arranged 
on an inlet tube and the same axle, A gap shall be formed between the first pass tube and an 
inlet tube, and it shall have a valve which opens the third pass tube in connection with a 
pressure differential of the second volume chamber to an extension chamber becoming large. 
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and a numerical aperture of a gap shall be set up so that a pressure of the third pass tube may 
rise from the first volume chamber. 

[0020]In the invention according to claim 1 the exhaust silencer for cars according to claim 4, 
Form said first pass tube in one with an inlet tube, and two or more stomata which carry out an 
opening to an inlet tube at the first volume chamber are formed, It shall have a valve which 
opens the third pass tube in connection with a pressure differential of the second volume 
chamber to an extension chamber becoming large, and a numerical aperture of each stoma shall 
be set up so that a pressure of the third pass tube may rise fi^om an extension chamber. 
[0021 ]The exhaust silencer for cars according to claim 5 shall branch and form said first pass 
tube fi^om an inlet tube in the invention according to claim 1. 

[0022]The exhaust silencer for cars according to claim 6 arranges said second volume chamber 
between an extension chamber and the first volume chamber in an invention of any one 
statement of five from claim 1, shall penetrate the second volume chamber and shall provide the 
first pass tube. 

[0023]The exhaust silencer for cars according to claim 7 arranges said extension chamber 
between the second volume chamber and the first volume chamber in an invention of any one 
statement of five from claim 1, shall penetrate an extension chamber and shall provide the 
second pass tube. 

[0024]The exhaust silencer for cars according to claim 8 shall arrange said second volume 
chamber between an extension chamber and the first volume chamber in an invention of any one 
statement of six from claim 1 . and shall arrange the second pass tube and the third pass tube on 
the same axle of a tail tube. 

[0025]In an invention of any one statement of six from claim 1 the exhaust silencer for cars 
according to claim 9, It has an end plate with which said volume chamber is divided, said valve is 
provided with a tubular valve seat which projects from an end plate, a valve element which sits 
down to a valve seat, and a return spring which energizes a valve element to a valve closing 
direction, and the first pass tube or the third pass tube is made to open for free passage inside a 
valve seat. 

[0026]In the invention according to claim 9, the exhaust silencer for cars according to claim 10 
shall be provided with a bracket which supports an axis which supports said valve element 
rotatable, and an axis, and shall form a bracket in a valve seat in one. 

[0027]The exhaust silencer for cars according to claim 11, A valve seat formed in [ have an end 
plate with which said volume chamber is divided in an invention of any one statement of eight 
from claim 1. and / said valve / as an end plate ] one, It has a valve element which sits down to 
a valve seat, and a return spring which energizes a valve element to a valve closing direction, 
and the first pass tube or the third pass tube is made to open for free passage inside a valve 
seat 

[0028]The exhaust silencer for cars according to claim 12 shall form said first pass tube or the 

third pass tube in one with a valve element in the invention according to claim 1 1 . 

[0029] 

[Function and Effect of the Invention]In the exhaust silencer for cars according to claim 1, all of 
the exhaust gas which flowed into the low-engine-speeds region which a valve closes from the 
inlet tube at the extension chamber are discharged through a tail tube fi^om an extension 
chamber, and an extension chamber works as an extended element which decreases exhaust 
sound. 

[0030]Since an inlet tube and a tail tube carry out an opening to a common extension chamber, 
it is securable for the maximum within the limits of the capacity of the muffler to which the 
capacity of the extension chamber was restricted. For this reason, the effect that the extended 
ratio of the capacity connected from an inlet tube to an extension chamber is large, and reduces 
exhaust sound by extended operation is heightened 

[0031]When the second volume chamber constitutes the first step of resonator which is open for 
free passage to an extension chamber via the third pass tube, and decreases the exhaust sound 
of predetermined frequency at this time, the first volume chamber constitutes the second step 
of resonator which is open for free passage to the second volume chamber via the second pass 
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tube, and decreases the exhaust sound of predetermined frequency. When the first volume 
chamber constitutes the first step of resonator which is open for free passage to an extension 
chamber via the first pass tube, and decreases the exhaust sound of predetermined frequency, 
the second volume chamber constitutes the second step of resonator which is open for free 
passage to the first volume chamber via the second pass tube, and decreases the exhaust sound 
of predetermined frequency. That is. since two resonators are connected in series to the 
extension chamber, it becomes possible to set the silence frequency of the connected 
resonance element as low frequency considerably. In this way, when a valve closes the valve, the 
sound-damping characteristic over the lower degree ingredient which synchronized at the time 
of engine low rotation can be improved, and * ** * ** of the car interior of a room can also reduce 

[0032]If a valve opens to an engine high rotation area, while a part of exhaust gas which flowed 
into the extension chamber is discharged through a tail tube outside. The remainder of the 
exhaust gas which flowed into the extension chamber flows into the first volume chamber 
through the first pass tube, flows into the second volume chamber through the second pass tube 
from the first volume chamber, flows into an extension chamber through the third pass tube from 
the second volume chamber, and is discharged through a tail tube outside from an extension 
chamber. Thereby, increase of exhaust gas pressure loss can be suppressed and engine output 
improvement can be measured. 

[0033]The sound course 1 from which a sound course serves as an inlet tube -> extension 
chamber -> tail tube when a valve opens, and an inlet tube -> there is the sound course 2 used 
as an extension chamber ~> first pass tube -> first volume chamber -> second pass tube -> 
second volume chamber -> third pass tube -> extension chamber -> tail tube. In order that 
these two sound courses 1 and 2 have an open end acoustically to a common extension 
chamber and the sound course 2 may act as a resonator of abbreviated 2 degree-ofHreedom 
systems to the sound course 1, A phase shifts 180 degrees in an extension chamber, and a 
sound pressure level makes the pressure wave of an abbreviated EQC interfere, it becomes 
possible to offset each other, and increase of an exhaust noise can be suppressed. 
[0034]In the exhaust silencer for cars according to claim 2, it becomes possible by forming the 
first pass tube in one with an inlet tube to set up greatly enough the length and the opening 
diameter of the first pass tube. By securing greatly the setting-out flexibility to the length and 
the opening diameter of the first pass tube which constitute a resonator, the sound-damping 
characteristic over the lower degree ingredient which synchronized at the time of engine low 
rotation can be improved, and ****** of the car interior of a room can also reduce ****. 
[0035]A conversion cost and assembly cost can be made cheap by unifying the first pass tube 
and an inlet tube. 

[0036]So that the pressure of the first pass tube may rise from the first volume chamber, when 
it has a valve which opens the first pass tube for the numerical aperture of each stoma. By 
setting up, respectively so that the pressure of the third pass tube may rise from the first 
volume chamber, when it has a valve which opens the third pass tube. If a valve opens to an 
engine high rotation area, while a part of exhaust gas drawn from an inlet tube is discharged 
through a tail tube outside from an extension chamber. The remainder of exhaust gas flows into 
the first volume chamber through the first pass tube, flows into the second volume chamber 
through the second pass tube from the first volume chamber, flows into an extension chamber 
through the third pass tube fi'om the second volume chamber, and is discharged through a tail 
tube outside from an extension chamber. Thus, by carrying out a diversion of river to two lines 
within a muffler, exhaust gas has increase of exhaust gas pressure loss suppressed, and can 
measure engine output improvement 

[0037]In the exhaust silencer for cars according to claim 3, in the low-engine-speeds region 
which a valve closes. All of the exhaust gas which flowed into the extension chamber through 
the gap with the first pass tube from the inlet tube are discharged through a tail tube from an 
extension chamber, and an extension chamber works as an extended element which decreases 
exhaust sound. 

[0038]The gap formed between an inlet tube and the first pass tube becomes possible [ setting 
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up th& length -greatly ]. The effect which decreases exhaust sound like the case where the pipe 
of a byway has been arranged between an inlet tube and an extension chamber, by this by the 
extended operation applied to an extension chamber from an inlet tube is heightened. 
[0039]At this time, the first volume chamber is open for free passage to an extension chamber 
via the first pass tube, and constitutes the first resonator that decreases the exhaust sound of 
predetermined frequency. 

[0040]The first pass tube is formed by the inlet tube and a different body, and it becomes 
possible because of the structure which fits into an inlet tube to set up greatly enough the 
length and the opening diameter of the first pass tube, and it can improve the sound-damping 
characteristic of low frequency. 

[0041 ]In the exhaust silencer for cars according to claim 4, It becomes possible by forming the 
first pass tube in one with an inlet tube to set up greatly enough the length and the opening 
diameter of the first pass tube. By securing greatly the setting-out flexibility to the length and 
the opening diameter of the first pass tube which constitute a resonator, the sound-damping 
characteristic over the lower degree ingredient which synchronized at the time of engine low 
rotation can be improved, and 5Mc**** of the car interior of a room can also reduce 
[0042]Since the numerical aperture of each stoma was set up so that the pressure of the third 
pass tube might rise from an extension chamber, If a valve opens to an engine high rotation area, 
while a part of exhaust gas drawn from an inlet tube is discharged through a tail tube outside 
from an extension chamber. The remainder of exhaust gas flows into the first volume chamber 
through a stoma, flows into the second volume chamber through the second pass tube from the 
first volume chamber, flows into an extension chamber through the third pass tube from the 
second volume chamber, and is discharged through a tail tube outside from an extension 
chamber. Thus, by carrying out a diversion of river to two lines within a muffler, exhaust gas has 
increase of exhaust gas pressure loss suppressed, and can measure engine output improvement. 
[0043]In the exhaust silencer for cars according to claim 5, for the structure formed by 
branching from an inlet tube, the setting-out flexibility to the length and the opening diameter of 
the first pass tube spreads, and the first pass tube can improve the sound-damping 
characteristic of low frequency. 

[0044]Since the second volume chamber was penetrated and the first pass tube was provided in 
the exhaust silencer for cars according to claim 6, The length can be enlarged, it can become 
possible to set resonant frequency to the low frequency wave side more, the sound-damping 
characteristic over the lower degree ingredient which synchronized at the time of engine low 
rotation can be improved, and ****** of the car interior of a room can also reduce ****. 
[0045]In the exhaust silencer for cars according to claim 7, the second pass tube becomes 
possible [ setting up the length greatly ], since an extension chamber is penetrated and it is 
provided, and improves the sound-damping characteristic of the sound course 2, and reduction 
of the exhaust noise in a high rotation area can be aimed at. 

[0046]In the exhaust silencer for cars according to claim 8, by arranging the second pass tube 
and the third pass tube on the same axle of a tail tube. Since it passes along the exhaust gas 
which flowed into the first volume chamber in the second pass tube, the third pass tube, a tail 
tube, and order and it flows into the high-engine-speeds region which a valve opens linearly, 
exhaust gas pressure loss can be reduced. 

[0047]In the exhaust silencer for cars according to claim 9, a valve, By the structure which is 
provided with the tubular valve seat which projects from an end plate, and the first pass tube or 
the third pass tube opens for free passage inside a valve seat. It can become possible to use a 
common valve seat to the first different pass tube or the third pass tube of a path, a valve seat 
can be communalized to a different engine, and productivity can be improved. 
[0048]In the exhaust silencer for cars according to claim 10. by forming in one the bracket which 
supports an axis with a valve seat, a valve becomes possible [ providing a valve as an unit part 
which became independent of an end plate etc. ]. and can measure upgrading of a valve. 
[0049]In the exhaust silencer for cars according to claim 1 1 . by the structure where a valve seat 
is formed in one with an end plate, the number of parts is reduced and a weight saving can be 
achieved. 
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[0050]jn the exhaust silencer for cars according to claim 1 2, by the structure where the first 
pass tube or the third pass tube is formed in one with a valve element, the number of parts is 
reduced and a weight saving can be achieved. 
[0051] 

[Embodiment of the Invention]Hereafter, a first embodiment of this invention is described based 
on an accompanying drawing. 

[0052]As shown in drawing 1 . the inside of the muffler 1 which carried out tubed is divided into 
the second volume chamber 4, the extension chamber 2, and the first volume chamber 3 by each 
end plates 5 and 6, respectively. According to this embodiment, the extension chamber 2 Is 
arranged between the second volume chamber 4 and the first volume chamber 3. 
[0053]The inlet tube 7 is formed as an exhaust air introducing pipeline which leads the exhaust 
gas from the engine which is not illustrated to the muffler 1. The inlet tube 7 is open for free 
passage to the extension chamber 2 via the stoma 8 of a large number which were formed in one 
with the first pass tube 1 1 mentioned later, and were formed in the middle, and leads the exhaust 
gas from an engine to the extension chamber 2. 

[0054]The end carries out the opening of the tail tube 10 provided as an exhaust pipe way which 
leads the exhaust gas from the muffler 1 outside to the extension chamber 2, and it draws the 
exhaust gas of the extension chamber 2 outside. 

[0055]The sound absorption chamber 9 is formed in the middle of the tail tube 7. The sound 
absorption chamber 9 is provided with a wrap outer case for the circumference of the sound- 
absorbing material which wraps the circumference of a porosity pipe, and a sound-absorbing 
material, and exhaust sound decreases it with a sound-absorbing material in the process in 
which the tail tube 7 is passed. 

[0056]As a resonance element, the second volume chamber 4 is open for free passage to the 
extension chamber 2 via the third pass tube 1 3. The pulsating-pressure power of the extension 
chamber 2 is led to the second volume chamber 4 via the third pass tube 1 3, and decreases the 
exhaust sound of predetermined frequency. The third pass tube 1 3 penetrates the end plates 5 
and 6, and is provided. 

[0057]As a resonance element connected in series to the above-mentioned resonance element, 
the first volume chamber 3 is open for free passage to the second volume chamber 4 via the 
second pass tube 1 2. The pulsating-pressure power of the second volume chamber 4 is led to 
the first volume chamber 3 via the second pass tube 1 2, and decreases the exhaust sound of 
predetermined frequency. 

[0058]The first volume chamber 3 is open for free passage to the extension chamber 2 via the 
first pass tube 11, and is provided with the valve 14 which opens and closes the first pass tube 
1 1 by exhaust gas pressure. The first pass tube 1 1 penetrates the end plate 6, and is provided. 
[0059]The numerical aperture of each stoma 8 is set up so that the pressure of the first pass 
tube 1 1 may rise from the extension chamber 2. 

[0060]The valve 14 is closed according to the energizing force of a return spring to an engine 
low rotation region so that it may mention later, and if the pressure differential of the extension 
chamber 2 and the first volume chamber 3 goes up exceeding a predetermined value to an 
engine high rotation area, a return spring will be resisted and it will open.As shown also in 
drawing 2 a nd drawing 3 , the valve 1 4 is formed so that the end which carries out an opening to 
the first volume chamber 3 of the first pass tube 1 1 may be opened and closed. 
[0061]The tubular valve seat 20 which projects in the first volume chamber 3 from the end plate 
6 is formed. The valve seat 20 adheres to the end plate 6. The first pass tube 1 1 penetrated the 
end plate 6. and has fitted in inside the valve seat 20. 

[0062]The valve seat 20 may be formed in one with the first pass tube 1 1. In this case, the 
number of parts is reduced and a weight saving can be achieved. 

[0063]The valve element 22 which sits down to the valve seat 20 whose diameter was expanded 
in the shape of a trumpet is formed. The end of the valve element 22 which carried out discoid is 
supported rotatable via the axis 1 8. 

[0064]The bracket 19 which supports the axis 18 is formed and, as for the bracket 19, the end is 
combined with the end plate 6 by welding etc. 
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[0065}The return spring 1 7 which forces the valve element 22 on the valve seat 20, and 
energizes it is formed The return spring 1 7 which carried out the coiled form inserts in the axis 
18, and is provided. The one end contacts the valve element 22, the other end contacts the 
bracket 1 9, and the return spring 1 7 forces the valve element 22 on the valve seat 20 according 
to the elastic restoring force. If the pressure differential of the first volume chamber 3 and the 
first volume chamber 3 goes up exceeding a predetermined value, the return spring 1 7 will be 
resisted, and the valve element 22 will separate from the valve seat 21, as a two-dot chain line 
shows to drawing 3 . 

[0066]The shock absorbing material 21 is attached to the joined part to the valve element 22 of 
the valve seat 21. The shock absorbing material 21 which carried out annular is formed by an 
elastic material, absorbs a shock in case the valve element 22 sits down to the valve seat 21, 
and makes the tap tone small. Even if it does not form the shock absorbing material 21, when the 
tap tone made when the valve element 22 sits down to the valve seat 21 is small enough, the 
shock absorbing material 21 may be abolished. 

[0067]It is constituted as mentioned above and an operation is explained below. 
[0068]AII of the exhaust gas which flowed into the low-engine-speeds region which the valve 14 
closes at the extension chamber 2 are discharged through the tail tube 1 0 from the extension 
chamber 2. That is, the course into which exhaust gas flows serves as the inlet tube 7 -> stoma 
8 -> extension chamber 2 tail tube 10, and the extension chamber 2 works as an extended 
element which decreases exhaust sound. 

[0069]Since the inlet tube 7 and the tail tube 10 are carrying out the opening to the common 
extension chamber 2, it is securable for the maximum within the limits of the capacity of the 
muffler 1 to which the capacity of the extension chamber 2 was restricted. For this reason, the 
extended ratio of the capacity connected from the inlet tube 7 to the extension chamber 2 via 
each stoma 8 has an effect reduced by the exhaust sound extension [ it is large and ]-operation 
in the muffler 1 heightened. 

[0070]At this time, the second volume chamber 4 is open for free passage to the extension 
chamber 2 via the third pass tube 1 3. and constitutes the first step of resonator which 
decreases the exhaust sound of predetermined frequency. And the first volume chamber 3 is 
open for free passage to the second volume chamber 4 via the second pass tube 12. and 
constitutes the second step of resonator which decreases the exhaust sound of predetermined 
frequency. That is, since two resonators are connected in series to the extension chamber 2, it 
becomes possible to set the silence frequency of the connected resonance element as low 
frequency considerably. In this way, when the valve 14 closes the valve, the sound-damping 
characteristic over the lower degree ingredient which synchronized at the time of engine low 
rotation can be improved, and ****** of the car interior of a room can also reduce ****. 
[0071]Since the first pass tube 1 1 is formed in the inlet tube 7 in one, it becomes possible to set 
up the length and opening diameter greatly enough, and it can improve the sound-damping 
characteristic of low frequency. 

[0072]By setting up the numerical aperture of each stoma 8 so that the pressure of the first 
pass tube 1 1 may rise from the first volume chamber 3, If a valve opens to an engine high 
rotation area, while a part of exhaust gas drawn from the inlet tube 7 is discharged through the 
tail tube 10 outside from the extension chamber 2, The remainder of exhaust gas flows into the 
first volume chamber 3 through the first pass tube 1 1 , It flows into the second volume chamber 
4 through the second pass tube 1 2 from the first volume chamber 3, flows into the extension 
chamber 2 through the third pass tube 13 from the second volume chamber 4, and is discharged 
through a tail tube outside from the extension chamber 2. Thus, when exhaust gas carries out a 
diversion of river to two lines within the muffler 1 . increase of exhaust gas pressure loss is 
suppressed and engine output improvement can be measured. 

[0073]The course 1 from which a sound course serves as the inlet tube 7 -> stoma 8 -> 
extension chamber 2 -> tail tube 10 when the valve 14 opens. Inlet tube 7 -> the first pass tube 
1 1 -> there is the course 2 which serves as the 3 -> second pass tube 1 2 -> second volume 
chamber 4 -> third pass tube 13 -> extension chamber 2 -> tail tube 10 the first volume 
chamber. Since these two sound courses have an open end acoustically to the common 
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extension chamber 2, they act each other on the sound course in which two resonance systems 
are mutual. The sound course 2 will act as a resonator of abbreviated 2 degree-ofHreedom 
systems to the sound course 1 . and two resonant frequency exists. One resonant frequency of 
them moves to high frequency, and the peak of antiresonance also moves it as the valve 14 is 
determined by the opening opened according to the pressure of muffler 1 inside and the opening 
of the valve 14 becomes large. Since the sound pressure level after the antiresonance of the 
sound course 2 becomes large when the pressure peak of antiresonance moves, the field which 
becomes equivalent [ the sound course 1 and a sound pressure level ] becomes between two 
antiresonance peaks. If phase relation is seen, since the phase of the sound course 1 shifts 180 
degrees and shifts further 1 80 degrees bordering on the following resonant frequency bordering 
on the first resonant frequency like the case of 1 flexibility, it will become in phase. Therefore, 
from a phase being an opposite phase between antiresonance peaks, and a sound pressure level 
serving as an abbreviated EGG. Interfering in the pressure wave of the frequency band between 
this antiresonance peak by the extension chamber 2 which is a merging section of the sound 
course 1 in the tail tube 1 0, and the sound course 2, the pressure compounded by offsetting 
each other becomes very small. Since increase of an exhaust noise can be prevented and 
exhaust gas pressure loss is not increased even if the exhaust noise generated from the tail tube 
10 is substantially reduced as a result and the valve 14 opens, engine output improvement can 
be measured. 

[0074]The valve 14 by the structure which the tubular valve seat 20 which projects from the end 
plate 6 is formed, and the first pass tube 1 1 opens for free passage inside the valve seat 20. It 
can become possible to use the common valve seat 20 to the first pass tube 1 1 of a different 
path, the valve seat 20 can be communalized to a different engine, and productivity can be 
improved. 

[0075]As other embodiments, as shown also in drawing 4 a nd drawing 5 , the valve 14 may form in 
one the bracket 29 which supports the axis 18 with the valve seat 20. 

[0076]This is enabled to form the valve 14 as an unit part which became independent of end 
plate 6 grade, and upgrading of the valve 14 can be measured. 

[0077]As other embodiments, as shown in drawing 6 . it may have the valve 1 4 which opens and 
closes the third pass tube 1 3 by exhaust gas pressure. 

[0078]The inlet tube 7 is open for free passage to the extension chamber 2 via the stoma 8 of a 
large number which were formed in one with the first pass tube 1 1 , and were formed in the 
middle, and leads the exhaust gas from an engine to the extension chamber 2. The numerical 
aperture of each stoma 8 is set up so that the pressure of the first pass tube 1 1 may rise from 
the extension chamber 2. 

[0079]The valve 1 4 is closed according to the energizing force of a return spring to an engine 
low rotation region, and if the pressure differential of the extension chamber 2 and the second 
volume chamber 4 goes up exceeding a predetermined value to an engine high rotation area, a 
return spring will be resisted and it will open. 

[0080]In the low-engine-speeds region which the valve 14 closes, the first volume chamber 3 is 
open for free passage via the first pass tube 1 1 at the extension chamber 2, and constitutes in it 
the first step of resonator which decreases the exhaust sound of predetermined frequency. And 
the second volume chamber 4 is open for free passage to the first volume chamber 3 via the 
second pass tube 1 2, and constitutes the second step resonator which decreases the exhaust 
sound of predetermined frequency. That is, since two resonators are connected in series to the 
extension chamber 2, it becomes possible to set the silence frequency of the connected 
resonance element as low frequency considerably. In this case, since the exhaust pulsations of 
the inlet tube 7 are directly transmitted in the first pass tube 11. a sound deadening effect is 
heightened. 

[0081]The second pass tube 12 becomes possible [ setting up the length greatly ], since the 
extension chamber 2 is penetrated and it is provided, and improves the sound-damping 
characteristic of the sound course 2, and reduction of the exhaust noise in a high rotation area 
can be aimed at. 

[0082]Next, the embodiment shown in drawing 7 is described. Identical codes are given to a 
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corresponding point with drawing 1 . 

[0083]The inside of the muffler 1 is divided into the extension chamber 2, the second volume 
chamber 4, and the first volume chamber 3 by each end plates 5 and 6. respectively. According 
to this embodiment, the second volume chamber 4 is arranged between the extension chamber 2 
and the first volume chamber 3. That is, the position of the first volume chamber 3 and the 
second volume chamber 4 was replaced with said embodiment. 

[0084]As a resonance element, the first volume chamber 3 is opening the second volume 

chamber 4 for free passage to the second volume chamber 4 via the second pass tube 1 2 while 

it is open for free passage to the extension chamber 2 via the third pass tube 1 3. 

[0085]In this case, since the tail tube 1 0 penetrates the second volume chamber 4 and the first 

volume chamber 3 and is provided, it enlarges that length and has a sound deadening effect 

heightened. 

[0086]Next, the embodiment shown in drawing 8 is described. Identical codes are given to a 
corresponding point with drawing 1. 

[0087]The inside of the muffler 1 is divided into the extension chamber 2, the first volume 
chamber 3, and the second volume chamber 4 by each end plates 5 and 6, respectively. 
According to this embodiment, the first volume chamber 3 is arranged between the extension 
chamber 2 and the second volume chamber 4. 

[0088]As a resonance element, the second volume chamber 4 is opening the first volume 
chamber 3 for fi-ee passage to the first volume chamber 3 via the second pass tube 12 while it is 
open for free passage to the extension chamber 2 via the first pass tube 1 1 . 
[0089]The inlet tube 7 is open for fi^ee passage to the extension chamber 2 via the stoma 8 of a 
large number which were formed in one with the first pass tube 11, and were formed in the 
middle, and leads the exhaust gas from an engine to the extension chamber 2. The numerical 
aperture of each stoma 8 Is set up so that the pressure of the first pass tube 1 1 may rise fi^om 
the extension chamber 2. 

[0090]It has the third pass tube 13 that opens the second volume chamber 4 and the first 
volume chamber 1 for free passage, and has the valve 14 which opens and closes the third pass 
tube 13 by exhaust gas pressure. The valve 14 is closed according to the energizing force of a 
return spring to an engine low rotation region, and if the pressure differential of the extension 
chamber 2 and the second volume chamber 4 goes up exceeding a predetermined value to an 
engine high rotation area, a return spring will be resisted and it will open. 

[0091]In the low-engine-speeds region which the valve 14 closes, the first volume chamber 3 is 
open for free passage via the first pass tube 1 1 at the extension chamber 2. and constitutes in it 
the first step of resonator which decreases the exhaust sound of predetermined frequency. And 
the second volume chamber 4 is open for free passage to the first volume chamber 3 via the 
second pass tube 12. and constitutes the second step of resonator which decreases the exhaust 
sound of predetermined frequency. That is, since two resonators are connected in series to the 
extension chamber 2, it becomes possible to set the silence frequency of the connected 
resonance element as low frequency considerably. Since the exhaust pulsations of the inlet tube 
7 are directly transmitted in the first pass tube 1 1 also in this case, a sound deadening effect is 
heightened. 

[0092]As other embodiments, as shown in drawing 9. it may constitute so that the valve 1 4 may 
open and close the first pass tube 11. 

[0093]In this case, the second volume chamber 4 is open for free passage via the third pass tube 
13 at the extension chamber 2 in the low-engine-speeds region which the valve 14 closes, and 
constitutes in it the first step of resonator which decreases the exhaust sound of predetermined 
frequency. And the first volume chamber 3 is open for free passage to the second volume 
chamber 4 via the second pass tube 1 2, and constitutes the second step of resonator which 
decreases the exhaust sound of predetermined frequency. In this case, since the length of the 
third pass tube 13 that constitutes the first step of resonator is larger than the second pass 
tube 12 that constitutes the second step of resonator, it becomes possible to set the silence 
frequency of the connected resonance element as low frequency considerably. 
[0094]Next, the embodiment shown in drawing 10 is described. Identical codes are given to a 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran.web.cgi.ejje?atw.u=http%3A%2F%2Fwww4.i.,. 2008/02/12 



JP.10-2Z7Z08,A LDETAILED DESCKIPIIUNJ 



10/14 ^—iy 



corresponding point with drawing 1 . 

[0095]The inside of the muffler 1 is divided into the extension chamber 2. the second volume 
chamber 4, and the first volume chamber 3 by each end plates 5 and 6, respectively. According 
to this embodiment the second volume chamber 4 is arranged between the extension chamber 2 
and the first volume chamber 3. 

[0096]As a resonance element the second volume chamber 4 is opening the first volume 
chamber 3 for free passage to the first volume chamber 3 via the second pass tube 12 while it is 
open for free passage to the extension chamber 2 via the first pass tube 1 1 . 
[0097]The inlet tube 7 is open for free passage to the extension chamber 2 via the stoma 8 of a 
large number which were formed in one with the first pass tube 1 1 , and were formed in the 
middle, and leads the exhaust gas from an engine to the extension chamber 2. The numerical 
aperture of each stoma 8 is set up so that the pressure of the first pass tube 1 1 may rise from 
the extension chamber 2. 

[0098]It has the valve 14 which opens and closes the third pass tube 13 by exhaust gas 
pressure. In the low-engine-speeds region which the valve 1 4 closes, the first volume chamber 3 
is open for free passage via the first pass tube 1 1 at the extension chamber 2, and constitutes in 
it the first step of resonator which decreases the exhaust sound of predetermined frequency. 
And the second volume chamber 4 is open for free passage to the first volume chamber 3 via 
the second pass tube 1 2, and constitutes the second step of resonator which decreases the 
exhaust sound of predetermined frequency. That is, since two resonators are connected in 
series to the extension chamber 2. it becomes possible to set the silence frequency of the 
connected resonance element as low frequency considerably. Since the exhaust pulsations of 
the inlet tube 7 are directly transmitted in the first pass tube 1 1 also in this case, a sound 
deadening effect is heightened. 

[0099]Next the embodiment shown in drawing 1 1 is described. Identical codes are given to a 
corresponding point with drawing 1 . 

[0100]The inside of the muffler 1 is divided into the second volume chamber 4, the first volume 
chamber 3, and the extension chamber 2 by each end plates 6 and 5. respectively. According to 
this embodiment the second volume chamber 4 is arranged between the first volume chamber 3 
and the extension chamber 2. 

[0101]The open end is blockaded via the plug 15, and the inlet tube 7 provided as an exhaust air 
introducing pipeline is open for free passage to the extension chamber 2 via the stoma 8 while it 
is open for free passage to the first volume chamber 3 via the stoma 1 6 of a large number 
formed in the middle. That is, the first volume chamber 3 and the extension chamber 2 are 
mutually open for free passage via the first pass tube 1 1 and the stoma 8 which are provided as 
some of stomata 1 6 and inlet tubes 7. 

[0102]The numerical aperture of each stoma 16 and the stoma 8 is set up so that the pressure 
of the first pass tube 1 1 may rise from the extension chamber 2. 

[0103]It has the valve 14 which opens and closes the third pass tube 13 by exhaust gas 
pressure. In the low-engine-speeds region which the valve 1 4 closes, the first volume chamber 3 
is open for free passage via the stoma 16, the first pass tube 11, and the stoma 8 at the 
extension chamber 2, and constitutes in it the first step of resonator which decreases the 
exhaust sound of predetermined frequency. And the second volume chamber 4 Is open for free 
passage to the first volume chamber 3 via the second pass tube 12, and constitutes the second 
step of resonator which decreases the exhaust sound of predetermined frequency. That is, since 
two resonators are connected in series to the extension chamber 2, it becomes possible to set 
the silence frequency of the connected resonance element as low frequency considerably. Since 
the exhaust pulsations of the inlet tube 7 are directly transmitted in the first pass tube 11 also 
in this case, a sound deadening effect is heightened by applying to the prima hula which muffles 
a low frequency area. 

[0104]As other embodiments, as shown in drawing 12 , the inside of the muffler 1 is good for the 
first volume chamber 3, the second extension chamber 4, and the extension chamber 2 in a 
partition respectively by each end plates 6 and 5. According to this embodiment the first volume 
chamber 3 is arranged between the second volume chamber 4 and the extension chamber 2. 
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[0105}As a resonance element, the second volume chamber 4 is opening the first volume 
chamber 3 for free passage to the first volume chamber 3 via the second pass tube 12 while it is 
open for free passage to the extension chamber 2 via the first pass tube 11. 
[0106]In this case, since the second pass tube 12, the third pass tube 13, and the tail tube 10 
are arranged on the same axle, Since it passes along the exhaust gas which flowed into the first 
volume chamber 3 in the second pass tube 12, the third pass tube 13, the tail tube 10, and order 
and it flows into the high-engine-speeds region which the valve 14 opens linearly, exhaust gas 
pressure loss can be reduced further. 

[0107]Next. the embodiment shown in drawing 1 3 is described. Identical codes are given to a 
corresponding point with drawing 1 . 

[0108]The inside of the muffler 1 is divided into the second volume chamber 4, the first volume 
chamber 3, and the extension chamber 2 by each end plates 6 and 5, respectively. According to 
this embodiment, the second volume chamber 4 is arranged between the first volume chamber 3 
and the extension chamber 2. 

[0109]The open end is blockaded via the plug 15, and the inlet tube 7 provided as an exhaust air 
introducing pipeline is open for free passage to the extension chamber 2 via the stoma 8 while it 
is open for free passage to the first volume chamber 3 via the first pass tube 1 1 that branched 
from the middle. 

[01 10]The numerical aperture of each stoma 8 is set up so that the pressure of the first pass 
tube 1 1 may rise from the extension chamber 2. 

[01 1 1]It has the third pass tube 13 that opens the extension chamber 2 and the second volume 
chamber 4 for free passage, and has the valve 14 which opens and closes the third pass tube 13 
by exhaust gas pressure. In the low-engine-speeds region which the valve 14 closes, the first 
volume chamber 3 is open for free passage via the first pass tube 1 1 and the stoma 8 at the 
extension chamber 2, and constitutes in it the first step of resonator which decreases the 
exhaust sound of predetermined frequency. And the second volume chamber 4 is open for free 
passage to the first volume chamber 3 via the second pass tube 1 2. and constitutes the second 
step of resonator which decreases the exhaust sound of predetermined frequency. 
[01 12]In this case, for the structure formed by branching from the inlet tube 7, the setting-out 
flexibility to the length and the opening diameter of the first pass tube 1 1 spreads, and the first 
pass tube 1 1 can improve the sound-damping characteristic of low frequency. 
[01 1 3] As other embodiments, as shown in drawing 14 , the inside of the muffler 1 is good for the 
first volume chamber 3, the second extension chamber 4, and the extension chamber 2 in a 
partition respectively by each end plates 6 and 5. According to this embodiment, the first volume 
chamber 3 is arranged between the second volume chamber 4 and the extension chamber 2. 
[0114]The open end is blockaded via the plug 15, and the inlet tube 7 is open for free passage to 
the extension chamber 2 via the stoma 8 while it is open for free passage to the first volume 
chamber 3 via the first pass tube 1 1 that branched from the middle. 

[0115]The valve 14 which opens and closes the first pass tube 11 is formed. In the low-engine- 
speeds region which the valve 14 closes, the second volume chamber 4 is open for free passage 
via the third pass tube 1 3 at the extension chamber 2. and constitutes in it the first step of 
resonator which decreases the exhaust sound of predetermined frequency. And the first volume 
chamber 3 is open for free passage to the second volume chamber 4 via the second pass tube 
1 2, and constitutes the second step of resonator which decreases the exhaust sound of 
predetermined frequency. 

[01 16]In this case, for the structure formed by branching from the inlet tube 7, the setting-out 

flexibility to the length and the opening diameter of the first pass tube 1 1 spreads, and the first 

pass tube 1 1 can improve the sound-damping characteristic of low frequency. 

[01 17]As a resonance element, the second volume chamber 4 is opening the first volume 

chamber 3 for free passage to the first volume chamber 3 via the second pass tube 1 2 while it is 

open for free passage to the extension chamber 2 via the first pass tube 11. 

[01 18]It has the third pass tube 13 that opens the extension chamber 2 and the second volume 

chamber 4 for free passage, and has the valve 1 4 which opens and closes the third pass tube 1 3 

by exhaust gas pressure. In the low-engine-speeds region which the valve 14 closes, the first 
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volume chamber 3 is open for free passage via the first pass tube 1 1 and the stoma 8 at the 
extension chamber 2, and constitutes in it the first step of resonator which decreases the 
exhaust sound of predetermined frequency. And the second volume chamber 4 is open for free 
passage to the first volume chamber 3 via the second pass tube 12, and constitutes the second 
step of resonator which decreases the exhaust sound of predetermined frequency. 
[01 19]In this case, since the second pass tube 12. the third pass tube 13. and the tail tube 10 
are arranged on the same axle, the exhaust gas which flowed into the high-engine-speeds region 
which the valve 14 opens at the first volume chamber 3 flows linearly through these, and can 
reduce exhaust gas pressure loss. 

[0120]It may be made to open and close the first pass tube 1 1 for the valve 14 as other 
embodiments, as shown in drawing 1 5 . 

[0121]In the low-engine-speeds region which the valve 14 closes, the second volume chamber 4 
is open for free passage via the third pass tube 13 at the extension chamber 2. and constitutes 
in it the first step of resonator which decreases the exhaust sound of predetermined frequency. 
And the first volume chamber 3 is open for free passage to the second volume chamber 4 via 
the second pass tube 1 2, and constitutes the second step of resonator which decreases the 
exhaust sound of predetermined frequency. 

[0122]In this case, since the third pass tube 13 that constitutes the first step of resonator is 
formed along with the tail tube 1 0 and same axle top, pulsating-pressure power is transmitted 
directly and it has a sound deadening effect of a 2 steps of serial resonator heightened. 
[0123]As other embodiments, as shown in drawing 16 . the inside of the muffler 1 is good for the 
first volume chamber 3, the second extension chamber 4, and the extension chamber 2 in a 
partition respectively by each end plates 6 and 5. According to this embodiment, the first volume 
chamber 3 is arranged between the second volume chamber 4 and the extension chamber 2. 
[0124]The second pass tube 12, the third pass tube 13, and the tail tube 10 are arranged on the 
same axle. For this reason, the exhaust gas which flowed into the high-engine-speeds region 
which the valve 14 opens at the first volume chamber 3 flows linearly through these, and can 
reduce exhaust gas pressure loss. 

[01 25]Next, the embodiment shown in drawing 17 is described. Identical codes are given to a 
corresponding point with drawing 1 . 

[0126]The inside of the muffler 1 is divided into the extension chamber 2. the second volume 
chamber 4, and the first volume chamber 3 by each end plates 5 and 6, respectively. According* 
to this embodiment, the extension chamber 2 is arranged between the first volume chamber 3 
and the second volume chamber 4. 

[0127]The inlet tube 7 is formed as an exhaust air introducing pipeline. The inlet tube 7 is formed 
by the first pass tube 1 1 and a different body, and the end fits in with the gap 28 inside the first 
pass tube 1 1 . 

[0128]It has the third pass tube 13 that opens the second volume chamber 4 and the extension 
chamber 2 for free passage, and has the valve 14 which opens and closes the third pass tube 13 
by exhaust gas pressure. 

[0129]In the low-engine-speeds region which the valve 14 closes, the first volume chamber 3 is 
open for free passage via the first pass tube 1 1 at the extension chamber 2, and constitutes in it 
the first step of resonator which decreases the exhaust sound of predetermined frequency. And 
the second volume chamber 4 is open for free passage to the first volume chamber 3 via the 
second pass tube 1 2, and constitutes the second step of resonator which decreases the exhaust 
sound of predetermined frequency. 

[0130]Since the first pass tube 1 1 is arranged on the inlet tube 7 and the same axle, it becomes 
possible to set up the length and opening diameter greatly enough, and it can improve the 
sound-damping characteristic of low frequency. 

[0131]Since the first pass tube 1 1 penetrates the second volume chamber 4 and is provided, the 
length can be enlarged, it can become possible to set resonant frequency to the low frequency 
wave side more, the sound-damping characteristic over the lower degree ingredient which 
synchronized at the time of engine low rotation can be improved, and ****** of the car interior 
of a room can also reduce ****. 
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[01323AII «of the exhaust gas which flowed into the low-engine-speeds region which the valve 14 
closes at the extension chamber 2 are discharged through the tail tube 10 from the extension 
chamber 2. That is. the course into which exhaust gas flows serves as the inlet tube 7 -> gap 28 
-> extension chamber 2 -> tail tube 10, and the extension chamber 2 works as an extended 
element which decreases exhaust sound. 

[01 33]Since the gap 28 is formed between the inlet tube 7 and the first pass tube 1 1 , it becomes 
possible to set up the length of the gap 28 greatly. The effect which decreases exhaust sound by 
this by the extended operation applied to the extension chamber 2 from the above-mentioned 
gap 28 the same with having arranged the pipe of a byway between the inlet tube 7 and the 
extension chamber 2 is heightened. 

[0134]The numerical aperture of the gap 28 and each stoma 8 is set up so that the pressure of 
the first pass tube 1 1 may rise from the first volume chamber 3. By this, if a valve opens to an 
engine high rotation area, while a part of exhaust gas drawn from the inlet tube 7 is discharged 
through the tail tube 10 outside from the extension chamber 2, The remainder of exhaust gas 
flows into the first volume chamber 3 through the first pass tube 1 1 , It flows into the second 
volume chamber 4 through the second pass tube 12 from the first volume chamber 3, flows into 
the extension chamber 2 through the third pass tube 13 from the second volume chamber 4, and 
is discharged through the tail tube 10 outside from the extension chamber 2. Thus, when exhaust 
gas carries out a diversion of river to two lines within the muffler 1 , increase of exhaust gas 
pressure loss is suppressed and engine output improvement can be measured. 
[0135]The course 1 from which a sound course serves as the inlet tube 7 -> gap 28 -> 
extension chamber 2 -> tail tube 10 when the valve 14 opens. Inlet tube 7 -> the first pass tube 
11 -> there is the course 2 which serves as the 3 -> second pass tube 12 -> second volume 
chamber 4 -> third pass tube 13 -> extension chamber 2 -> tail tube 10 the first volume 
chamber. 

[0136]In order that these two sound courses 1 and 2 have an open end acoustically to the 
common extension chamber 2 and the sound course 2 may act as a resonator of abbreviated 2 
degree-of-freedom systems to the sound course 1 , A phase shifts 1 80 degrees in the extension 
chamber 2, and a sound pressure level makes the pressure wave of an abbreviated EQC 
interfere, and it becomes possible to offset each other. 

[01 37] As other embodiments, as shown in drawing 18 , the second volume chamber 4 is arranged 
between the first volume chamber 3 and the extension chamber 2, and from the middle of the 
inlet tube 7, the first pass tube 1 1 may branch and may be formed. 

[0138]Also in this case, for the structure formed by branching from the inlet tube 7, the setting- 
out flexibility to the length and the opening diameter of the first pass tube 1 1 spreads, and the 
first pass tube 1 1 can improve the sound-damping characteristic of low frequency. 
[0139]Next, the embodiment shown in drawing 1 9 is described. Identical codes are given to a 
corresponding point with drawing 1 . 

[0140]It has the third pass tube 13 that opens the second volume chamber 4 and the first 
volume chamber 1 for free passage, and has the valve 14 which opens and closes the third pass 
tube 1 3 by exhaust gas pressure. 

[0141]As shown in drawing 20 and 21, the valve 14 is closed according to the energizing force of 
a return spring to an engine low rotation region, and if the pressure differential of the extension 
chamber 2 and the second volume chamber 4 goes up exceeding a predetermined value to an 
engine high rotation area, a return spring will be resisted and it will open. 

[0142]The valve 14 is provided with the end plate 5 and the valve seat 30 formed in one. The 
diameter of the valve seat 30 is expanded in the shape of a trumpet. 

[0143]Formed protruding of the cylinder part 31 was carried out in one from the valve element 
22, and the third pass tube 13 has fitted in inside the cylinder part 31. 

[0144]The valve element 22 which sits down to the valve seat 30 is formed. The shock absorbing 
material 21 is attached to the joined part to the valve element 22 of the valve seat 21. 
[0145]The end of the valve element 22 which carried out discoid is supported rotatable via the 
axis 1 8. The bracket 39 which supports the axis 1 8 is formed and, as for the bracket 39, the end 
is combined with the end plate 5 by welding etc. 
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[014©]Tl7e return spring 17 which forces the valve element 22 on the valve seat 30, and 
energizes it is inserted in and formed in the axis 18. 

[0147]In this case, by the structure where the valve seat 20 is formed in one with the end plate 
5, the number of parts is reduced and a weight saving can be achieved. 

[0148]It can become possible to use the common valve seat 20 to the second pass tube 12 of a 
different path by the structure which the second pass tube 12 opens for free passage inside the 
valve seat 20, the valve seat 20 can be communalized to a different engine, and productivity can 
be improved. 

[0149]Next, the embodiment shown in drawing 22 is described. Identical codes are given to a 
corresponding point with drawing 1 . 

[0150]The inside of the muffler 1 is divided into the extension chamber 2, the second volume 

chamber 4, and the first volume chamber 3 by each end plates 5 and 6, respectively. 

[0151]As shown also in drawing 23 , the end plate 5 and the valve seat 30 formed in one are 

formed. The diameter of the valve seat 30 is expanded in the shape of a trumpet. 

[0152]The valve element 22 which sits down to the valve seat 30 is formed. The shock absorbing 

material 21 is attached to the joined part to the valve element 22 of the valve seat 21. 

[01 53]It has the third pass tube (opening) 36 that opens the first volume chamber 3 and the 

second volume chamber 4 for free passage, and the third pass tube 36 is formed in one with the 

end plate 5. The third pass tube 36 is projected and formed in tubed from the valve element 22. 

[0154]In this case, by the structure where the third pass tube 36 is formed [ end plate / 5 ] in 

one with the valve seat 20, the number of parts is reduced further and a weight saving can be 

achieved. 



[Translation done.] 
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1This document has been translated by computer. So the translation may not reflect the original 
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[Brief Description of the Drawings] 

[Drawing llT he sectional view of a muffler showing the embodiment of this invention. 
[Drawing 2] Similarlv it is a front view of a valve. 

[Drawing 3]T he sectional view which similarly meets the A-A line of drawing 2 . 
[Drawing 4] The front view of a valve showing other embodiments. 
[Drawing 5] The sectional view which similarly meets the A-A line of drawing 4 . 
[Drawing 6]T he sectional view of a muffler showing the embodiment of further others, 
[Drawing 7]T he sectional view of a muffler showing the embodiment of further others. 
[Drawing 8]T he sectional view of a muffler showing the embodiment of further others. 
[Drawing 9] The sectional view of a muffler showing the embodiment of further others. 
[Drawing 10] The sectional view of a muffler showing the embodiment of further others. 
[Drawing 11] The sectional view of a muffler showing the embodiment of further others. 
[Drawing 1 2]T he sectional view of a muffler showing the embodiment of further others. 
[Drawing 13]T he sectional view of a muffler showing the embodiment of further others. 
[Drawing 14] The sectional view of a muffler showing the embodiment of further others. 
[Drawing 1 5] The sectional view of a muffler showing the embodiment of further others. 
[Drawing 1 6] The sectional view of a muffler showing the embodiment of further others. 
[Drawing 17] The sectional view of a muffler showing the embodiment of further others. 
[Drawing 1 8] The sectional view of a muffler showing the embodiment of further others. 
[Drawing 1 9] The sectional view of a muffler showing the embodiment of further others. 
[Drawing 20] Similarlv it is a front view of a valve. 

[Drawing 21]T he sectional view which similarly meets the A-A line of drawing 14 . 
[Drawing 22] The sectional view of a muffler showing the embodiment of further others. 
[Drawing 23] Similarlv they are sectional views, such as a valve. 
[Drawing 24] The sectional view of a muffler showing a conventional example. 
[Description of Notations] 

1 Muffler 

2 Extension chamber 

3 The first volume chamber 

4 The second volume chamber 

5 End plate 

6 End plate 

7 Inlet tube 

8 Stoma 

9 Sound absorption chamber 

10 Tail tube 

1 1 The first pass tube 

1 2 The second pass tube 

1 3 The third pass tube 

14 Valve 

15 Plug 
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17 Return sf^ing 

18 Axis 

1 9 Bracket 

20 Valve seat 
28 Gap 



[Translation done.] 
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